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^ ^r^^r 4* °W ^4 <£3lM-( leaky-wave dual polarized slot 

type antenna) oil ^ 3}^, o]s»f ^x$6\) a}-=. af] 1 af| 2 

^1 1 -frSl* X^r r45} aj| 1 ^7l(Pl)n>cf ^ = f 7 >*H y^-g- ttj-Sf all 2 ^7) 

(P2)» Ais. 515:^-711 aft 1 ^ 7 ](pi)ofl cfltb ^ 



E^A^^ ^ j 0.3^ ^ g ^ofl zj-zj- N7 fl^ #71 all 1 ^ aft 2 

^3.7} ^^£)7fl *\] 1 ^ all 2 ^fl^^7l^, >S-7l ^ 1 2 4 

^^^7lsf -^sH ^-7) 7fl^ tfl^-SjTfl *§*j^ all 1 3? aft 2 f^HS °l^f-<>H 
*fl 1 ^ *1| 2 ^^f*r -^-71 ^11 2 *Hl^ol sflE^SH X ^ ^ M7fl^ 



all 1 ^ all 2 yfll^M zj-z^ all l ^ afl 2 ^°1 ®7] all 1 ^ all 2 ^2=^-*i 

S^>S|^ all 1 ^ all 2 ^*<^H7} N7flsl oj-f.^ ^ x ^ 
2 **<>1 AA 
[iL3^#*^r] 

U±3^-§-] 

sH§% °1^ ^il^s 



ol(Lsl)(Ls2)7> /o 



=\/~£(£sl + Ls2) 



si ^ofl o}sj) ^35^ z}-z}- N 7fl£l aft l ^ all 2 ^ 
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£ & Ik^s) % ^ 31 oi) 4= ^ 4^ o]^ ^sj- tNlM-^l 

£ 2^ £ loll *r*i 4^ ol^ ^4 <?Hfl4«- a l-a2-*i-9-5. ^ 

S. 3a ^ £. 3b^r 5. 131 *ll 1 ^ *l] 2 ^ £tfl « 0 >^o.S 

33 *)-^- *flSl ^3 W ^^-i: £Al*Rr ;M£. 

[^tfl^s.] ^t^J: 4 

£ 4^ S. 13) JL<a 1 £*«H^«>1^ 4 1 ^m^S. AV0I4 «.^oJ ^^g. E 
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£ 5^r % td*fl ^A] *\)o\} tcj-s. WJ-A]- zfj£( ^)^|- ^^(f)o) g^g. u). 

Ui3*fl-g-] 

£ 6^ #^5] ^ ^ofl ^ o]s.(G)sf ^^(f)^ lJ-e}-^ 

33 

£ 7^: ^ «!*}] aJa] ^ofl tcj-s. s^ofl ^^fl >fl i ^52}- 2 

[JiWSn 33 

[J±3*fl-§-l 

S 8^r ^"^^ 3= *m A} A] ofloj] ^ ^ ^ o]^ ^nf ^HflM-^ 
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5. 9fe 4 a}a] ofl6l| 4a ^ o]^ ^4 o>^]u}-^ 

£ 10 ^ £ 11^8- -B- «^ 1-11 a}a] ^cfl 4s. 4s. ^/oi^gjfl. #*^§ 
[Ji^tntfW-] ^t^j: 12 

^^M", ^1-^ <£n)^7} ^ °)^Sr £7} K^o) *£SLf>}H_£. 

71^1^ ^-AJ #Hlcq 3 7]7l- #7>S|<H^>^ if* u J-*}*]-7] ^*fl 3L^ofl ^ Jl 

^ 3£"§r f-^V^l 5£fe 2M^£ S <£n^2\ A]~g-A}<4 ^7lA) ^-A. 

[^tflAj-ej-s.] Aj^Bi^ 13 

La^u-m 33 

[J£3*fl-§-] 

^ »H U ^ >1H7], ^7l, zl^ji tflE^a. a]^^ 7 ]# ^ ^^-7]- 
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S -§-§-* ^ &t}. 
[^^^^-] ^^J: 14 

zi^u)-, ^fl?}*] A>-g-5j-^ *H-as <?>Bl]i4^ tfl^-s. 
(frequency bandwidth)°] #jl c]s.o] ^ t^o] ^ , SEtb ^-r^l «>b|)^ 7 ]. t£ 

[^tfl^J-s.] A 1 ^^31 15 

s.^^ 3Hr ¥^ 4* ^4 
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[^tfl^s.] xj^^J: 16 

[J2-3#in 33 
[J2-3^-§-l 

£ ^-^^ ^j-A}^ ^ &i=- Y€ 4^ €^ 

^ SHIM* &i=h 

[^rfl^s.] ^$3: 17 

[.H-^^l 33 
[J2-3^-8-l 

4^1 4^ #4^% ^ sa^ ¥^ 4^ °W €4 *HflM-» afl^-afl 

[^3tflW^-] ^HSi is 
La^m 33 

j^** ^*>7l & ^x\q)o\] ^ ^ 4^ o]^ ^ 

^M-fe. XY ^-i- £fe *ll 1 a>71 Till gri, ^.«.o{| f$s$ 

€^7]4^ 3^^. Z^-ZJ. ^-^1-7) J^^M, #7) ^1 -fr^*^ « ^HH 
D 13 ^3€ ^7jS ^3 ^- = 7> A>7l tr)-^ 4^7fl^ 

^J=^ ^S#3f, ^-7] *fll Ef#6)]>H-¥-El #7j *|)1 ^7}S_ dt3 

*ll2 f£7} ^71 X^-§- H*^ ^7fl£] ^12 1 ^ 2 
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11*1-: 2003/4/24 

#*fl|SJM-; #71 all 1 ^ *U 2 ^sjJL-^ afli -fr^ #--^611 ^£ ^ 2 

#7l all 2 3E^r *pf6|) ^^5)1^, #71 m ^/3Efe afl2 ^-^5) 

[J±^#^] 19 

<^7H, ^1 ijLsr^ ^o]^ ol^ ( ^- 7 ] *)} 2 >^ o] ^ o] ti^^t}. 

[JiL^tfl#*J-=-] ^t^J: 20 

SEth #71 Y^* ^-H} «ys]Sl afll ^S.#^l Tie]^ ^^^> 

^, #71 n^-Bl- o}o}o} o]^^. = 7fl o} A]2 ^S.#5l TlElS ^%J^ 

St!", #71 X#^r t^e}- ^£ ojo^ o]^^. = 7fl cq ^ ifL^so} 
#71 X^-i- ttj-e}- o}o}o} o]^^. - 7fl ^ ^ 2 Jf-as.^ ^sl£ 3°1 
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*7l X** 343 ^ Tfli ^^ofl ^ a 

S^r, -M. t^g. ^X\d\)6\) 14^ ^tj 4^ ol^ ^4 ^3 c]- B ))u}-^ ) xy 

3Hr >)1 1 -fr^f^ #7] 7)U -fr^^ -#J=L S ^ ^«.ofl ^^H, ^5]- ^f7l4 
^ ^-^*}7l ^1 <g ^§HH«-El BlBl >£3^ Till ^7]S ^ ^ 

^ Till ^ = 7> #71 X^-i: ^ Till ^1=^3^ 7fll -^5)^«L^ ; 

^•71 #3^^ ^^1 7)1 2 -fr&^l ^"71 7)1 2 -fr^* ^J=L afe ^«.6J1 

*§^£M, ^"71 ^sj^ofl 7i ^1-71 ^ Jgsj- ^ ^45. W o VA>^- 

^] 1 *Hl#o.s. 

^H, Tfl 27^1^ AjOfLoj] ^£ 711 3 ^-€^4: ^"71 7fl3 -fr&^q #Jf 5E^ 

*HM ^31. ^7}7l4» ^ ^*H, #7] Till -B-Ti^ofl ^ 

€ *0l iS^S.^- tfl^Sj^. ^0.5. ^"71 7J13 -fr^f-Sl #6fl7-l«.El Aj.71 7,]! 

^7lS ^ tgAj-o} ^2 ^ = 7 > ^71 X#^r ^ $43 7112 ^H^*j5L» 5L^}fe 7fl 2 
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^ ^ ^<H| #7] *fl2 #^.2)^0]] ^-^5]^ #*} 7 ] 41- ^S}- a 

[JsL^tfltf*^] q^s. 23 

°l*h ^-s-sH ^ofl 4^ ^ 0 -|^ ^4 oj^q. 

^ tM§4 ^-*M- -^ao«I ^^W. 

[Ji^tfl^s.] ^t^J: 24 
[Ji^vfl-8-] 

£ l^r 33 -MaHH 14-g. 4^ o]^ ^4 ^Bim^ 3g 

^JEol^i, £ £ 141 iL<?i ^ ^4 «?>^)M-# al-a2^o.S. 

[j±3*fl#1W 25 

[iL^^l 33 
D±3^-§-] 

£ 1 ^ s. 2* zj-zj- ^-s*V^ f ^ # ^HH *4€- 

^ #3]^ *0 l *MI*(ii)4. *1] l *Ml#(n) #°fl *1] l 

(13)^, *|) 1 «>l^^.(i3) #6|) ^3 ^ ! o.^ (15)2] . > ^ ! 0.^(15) ^(5£fe 
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*>8* *fl 1 « 2 #^flS.J?-(17)(18)4, A 1 $ * 2 MflaJf (17)(18) 
^1 *§^€ * 2 °13^-(31), A 2 ol^^.(31) A]2 ^^(47)2}-, *|]2 -fr 

##(47) ^BKS^b >fl 2 *H]#(33)J>5. ^sH, ^ 2 *H]#(33)£- 

S. H ^ ^ol ^ l 55 ^ 2 ^HK35)(41)7> zJvZj- tg^ ^ # ^--cj. 

[£-3 WW J ^$3: 26 



51 7^(49)7} I7fl SE^ 27fl7> oJ 7 H, £ 2 ofl Ji^l 7fl^(49)^ *fl 1 *>Bfl# 

(11)^ *HjLcfl O^lOE^*] ^ 3E^2j-.tfl^-5)7)l ^-^--i; £ 
4*}^ ^7> =}t}. 
[IL^WWl Ai^wi^ 27 

U£3*fl-§-] 

2 *M#(33)^r 2 -ft-##(47)2] *Hf(SEfe WW IH^Its- SB 
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S^i , A 1 2 #^s)S^-(17)(18)l- ^5} €^>7]s}-» =^39-4 n] 

*fl 2 ^l#(ll)(33)^r *l] 1 ^ *)] 2 #^2)S.-?-(17)(18)# t^-Ej- ^^Ife 

ttj-e^- ^-4s)fe- *8-*lSH ^*l*Kr i^Jfs. wj-A>^^ 

DL^tfltf^] 28 

*9 1 9? *(l 2 ^^-(35) (41)^ 2 -fr#^(47) SW^fe *)] 2 *H1* 

(33)-i: 3L£Bl&na«3q ^ o.s ^E^^Fb ^ofl o^fl ^^^cf. *fl i ^J=l 

(35)^ X^ofl ^*|*Hf M»(1I3|- N^r ^^fls] *{) i ^( 39 )o] D fl 3^ ^(matrix) ^ 
-tfjLS 2 ^^-(41)^r M>N7fl^ *)] 1 ^(39)3)- ajssq^ x^] 3g^S)- M 

>ff7fl^ *|] 2 ^(45)°1 *fli=^ ^(matrix) 1^15. ^, 1 #^-Jf(35)fe X 

^ *f)£€ M7fl^ *fl i ^(39)J15L ol^^l i ^^e)H(37)7}- N7fl^ 1 
(row)S. ol^xH, 2 *^(41)^ M7flS| *|] 1 #^-(39)^ ^5LsM X^-fr ^ ^ 
^*>7fl aflM M 7fl^ *j| 2 «-(45)JL3. x\) 2 *^<H eflo] ( 43 )7> N7fl^ <l(row) 

°^7H f ^1 1 ^1 2 4r*-¥-(35)(41)te £ H 3EAl^ «>fi)- z>o) X^-§- ^ 1 ^ 
7](P1)» 7>*H 4sf *|) 2 ^7l(P2)» 3Hrt}. 
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#7HH *|] i ^ s] 3.^(17)^ X^-g- n^e)- 3g^>7fl ^€ N7fi<£) 1 ae^aJ^ 
(19), »1 1 ^fl^^7l(23) ^ *ll 1 ^«y-3Em(27)5. ^l^^Jl, *)1 2 #^s)s.^(i8) 
£r *j] 1 ^H^^s.dg)^ ^tg^Tfl tgA^ N7fl ^ ^ 2 ^^S(21), 2 cj-^^^- 
^7) (25) ^ 2 ^^5.^(29)^ oj^^lc}-. 
[i^tfl^s.] ^^Jr 32 

^-7H1^ 2 ^^^^(21)^ 2 «-<H3M(43)<2}- J5L^7l ^Sfl 

* n*2* *1] 1 ^7l(Pl) p>4 ^s)- ^ 2 ^-S(21a)7> ^JELS, 2 

^=^#5.(21)3] x^-g- ^ <?1^^ 27fl^ 2 «(45) a>o] :*H(Ls2)^ J=Lsrofl 

*l] 1 ^7l(Pl) £Lcf. St):, z}-z}-o) ^ x ^^5.(19)5: x ^o^] 0 ] 

(37)sf ii^i^- ttHsh *)] 1 ^71 (PI) v}v\. tg^ a>ci^- ^#o] ^ 
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^•=(19a)7} 44 ti^^tf. *ll 1 ^^#3.(19)4 44 °J^Kr 27fl4 

^1 1 ^-(39) 4°1 ^ol(Lsl)5E *fl 1 ^4 (PI) acf. 
°*44, 44 ^£ <344 = 7fl5) ^°J44, X^ 

* 44 ^€ ^44 tl^tb ¥ 7^2) *\}2 ^#4 <*\x\ ^ £ i^ ^§-4 
^ ^ 5a°-4, X^-fr 44 ^€ 444 ^li ^J=^ ^s.(i9)^] »]i ^-=3 
^ ^lfe 44^ *fi2 ^1=^^.(21)7} ^12 ^4 ^ ^44 £ 

*«W 4* &4. 

SEtt, *ll 1 ^m^S.(19)4 2 ^^5.(21)^ 44 44 »1 2 ^7](P2)» 

y^-g: 44 <34^ " 7fl^ ^11 ^JL^ ^1S.«^714^ 

* 44 1-8^ °J^4 ^l^tlr ^ 7flsq ^2 ^jl^o] 7le)i 34 ^^f-^ £ 1 

* **H ^ 5U4. 
t^tfl^j-s.] ^wij: 33 

£ H 1°J ^1] 1 ^ ^11 2 #<tfiJ=(27)(29)fe- *fl 1 4^1^(11)^ 7fl^(49) tfl°fl 
444^ 0^44 £4^4 ^-§-s)7i) ^^€4. ^Jels., ^4^» 34-, 3 

47l4<3 4^0] ^tfl £45) 1 ^ ^] 2 #<#5LS(27)(29)^ ^-^€4. 
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l^cfl^s.] ^t^S: 34 

SEtb, £ 2°1) 1L«[ *\] 1 ^ *{| 2 ^#(15)(47)^r -f-iiHlli^, §e)^E]^ 
(polystyrene), f2]£Sl?l S^r Bfla^ ^ -^^ #^7 r 2-3 ^£^1 -§-^3. 

[^tfl^J-s-] ^^J: 35 
[^^] 33 
[J±3^-§-] 

2^. £ 2°1] £-91 *\) 1 ^ *fl 2 <>13-« (i3)(3i)^ 1 ^Hl^Cll)^ 1 -fr^ 
(15) A>o]<2}. ^1 2 ^1^(33)4 1 3? *f| 2 3.-^(17) ( 18) » °)^^}^. 

^7Wx\ *fl 1 ^ *)] 2 o]^«-(i 3 )(3i)^ o.^ ^-^7> 7i£) 1 3£<& ^ -#e|^E]^l 
(foam polystyrene) ^ #^5. ^>-B- ^3)- -B-a>^ #Efl7> £);£-!=- ^tj-. 

5H, *f| 1 S£ *ll 2 oH^-(13)(31)ofl -B-^ 7i<q 0*1) 7}#7fl ^t}. 

^#2. 36 

[Ji^^J 33 
[iL3^-§-] 

°1«HM °H1 n^-s. 4* ^^r ^14^ 
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^r-ir f «11 ^1 1 ^ ^1] 2 -f^JLE. (27X29H 3£^^, o] *|] i ^ 2 f-^iJE 
(27)(29H £4« $.x\7M$\ *W *ll 1 ^ afl 2 ^H^^7l(23)(25)«^ ^*fl 

■g-^-5)<H ^ N 7l)^ *)] 1 ^ Tfl 2 iJ=^S(19)(21)iiL o] xq, N7 fl^ ^ x 

^E^S(19)i4 N7fl^l 2 ^E^4i3.(21)^ Bj-^o] a^ til-tfl 

[^tflW^-] 37 

*A 1 ^ *ll 2 ^^(35) (41)1- ^*Kr M«7fl^ ^1 l ^ 7|1 2 tf 
(39) (45)^- N7fl^ ^1 1 ^ ^1 2 ^S^*iS(19)(2lH ^-^5]^ ^ ^ ^ 

^ ^^.S. €3**H "JvM-^tf. ^, N7fl^ l ^ »1 2 ^E^^iS.(19)(21)ofl ^^>7l 
Sf?} ^-^5)^ M«7fl^ *i| 1 ^ *|] 2 **(39)(45)^ Afolofl #*}7] ^ 

(electromagnetic coupling) o] -fKE£)^ M*7fl^ ^| 1 ^ 2 *-S-(39)(45)^r #;*f 
71 Sti ^l*fl <^7lsM s}-f^ ^ ^ ^s^r^ ^t^t}. 
[^tfl^*J-^-] ^1^38 

*fl 1 £ *fl 2 ^^-(35) (41HH ^ ^ ^5g ^34- sj-^o] «J-A>s)B} f # 7 ]<q « 0 V 

^7l(Pl)(P2)7> ^^s)olo> t^ci] , ^7) 
(PD(P2)^ 1 ^ ^si-a} 2 ^ S7d# ^*>^o> ^.q-. 
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>^7l 2<M ^5L( <9)±= « 0 U>£)^ 3^0] pfloi His]- A>o) z^-ojcf. 2,, 

^ 1 ^ ^1 2 #^(35)(41)^lAi ^zj ^ Z ^ xrj-E}- & 

(19)(21)olH 4**1 X^* 4^ #^32.3. Z}-JE( Z# A}o]o} ZHcK ^ 

1 ^ *ll 2 #^(35)(41)o]l^ ^sjoj w 0 U>s)^ +z\ ^ 4^.^ nflol 

XZ 

[^tflAj-sj-^.] Ai^alJ: 45 

3E. 3a g £ 3b^r *l) 1 ^ >fl 2 ^J= ^3.(19X21)^ a^s. tiVtfl ^o.^. ^3 

*Hg-4) ^ «J"A> 3EA]^ 7fl^£0]cf. Aj- 7 H]Ai £ 3(A)^ *1] 1 

^M^3.(19)°fl $_*}7}z\-7} ^<$*\ ^SLS. ^S]JL ^2) ^ Dflo] tilo] 

^ ^, iL4 ^rfl3 »^SL3. ^A>^ nfl ^ ^ ^ 

^ nfl*} ^ ^g-A> Z^- £ (^)7> <#(+), ^ ^> QOJ 2^, £ 3bTT 

*)] 2 «^Ais.(2i)o)l #*}7)^7} -*MH)Ai ^0.3, ^4 ^=.0) pflo] 

^lo] 3^ Hj-tg^ ^ sj.^.^ ^ ^A>^ nj) ^3}. sf-^o} n)]ol elo] ^ 
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ZJ-JE.(^)7> ■§-(-), ^ < 0 ol #7HH z}-(<?)o. 

[^cfl^j-s.] 49 

^ ^1^1 ^ Z ^ A}ols) «j-A> <#(+)2} ^o,^ 

^ 3<H] £)*fl *13*Kr 27fl^ *fi 1 *^-(39) A>o] ^o]( Ls i)4 27fl2l 2 fc* 

(45) A>°1 ^ol( Ls 2)» 4^5^- ^ 4, o},} 

[^cfl^j-s.] -i^^s. 54 

5°)] °)n ^^(Lsl)(Ls2)^- «J-A> 2j-£(^) 7 > ^j) 1 ^ ^)] 2 



35-18 




120020021709 



#^ Qx}: 2003/4/24 



[JiL^tHWSr] 53 

Stb, *ll 1 ^ ^1 2 #*^(35) (41)^1^1 tg-A>sji=. ^ ^ ^ 3^.^ 

27fl^ »1 1 #^-(39) AH ^ 27fl^l *fl 2 ^-(45) $2. 
3=(0)» SHrtf. ^M(0>)fe 73)- ^-o] uJ-b}-^ ^ til, 

[JBL^ifl-tfWl ^t^S 67 

[J£3^-§-] 

II^Wl ^t*!^ 70 

na^^l 33 

<r*HJ 8*IM i 1 ! ^(dissipative 1oss)tt #<?V*1-*] ^ 
^■fr ^tt ^lM-c- ^ 0.5~0.3dB 3^ ^cf. 
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[Ji^tfltflW ^^J. 77 

[±L3*fl-§-I 

^. 

[a.^tfl^s.] ^tg^ 78 
[J±3*fl-8-] 

£ 8-i- fe*>^ , ^ ^3 ^ -Ma] oflofl nq.^ ^ 4^ o]^ ^4 

SHlM-fe £ 1<>I1 ^tg<q ^ ttJ^J ^ofl ^.O] N7 fl^ *j) ! ^ 2 

<S3.(19)(21)^ *]] 1 £ *)] 2 ^*^-(35)(41)^ ^Aj-o] ^ tq-s. ^o] a^o]4. ^, 
£ % ^a] cflof) 4^ 3p4§ o]^ Sgsf ^.tg <&TSfli-Rr 

N7flSl ^| i *2 2 ^h^a5S(19)(21)7> *fl 1 ^ ^ 2 ^<a-JEM(27)(29)« ^ 
o.^ w]tfl;§3 o.s *£3€^. ^H^, ^ 8°fl £A]^ a. - ^ ^ oflofl 14 = 

¥^ ^ ^4 St^l^-Hr *fl 1 ^ all 2 ^J=^^.(19)(21) $ *fl l Tfl 

2 ^^(35) (41)7]- *1] 1 ^ 2 #°J-5£S(27)(29)» f^jAS ZJ-zJ- N/27fl^^S. ^ 

^^£|7l nflJg-^ z}-z}-cq *fli ^ 2 ^- = #(19a,21a)<>l *\S. tf\%s\s.M. 
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[^tfl>8-^] Ai^als 79 

ol<4 Tg^o} - ^ ^ o^ofl T4-E- ^ aj-g. o]^ ^sj. ^.tg o>b, 1v+ 

^11*^2 £*(39)(45)<>1 2 $ *fl 1 1HK45)(39H1 ^Sfl o} 7 ) 

£t}. zLSlu}, z)-zj- N7 fl^ *}j i £ 2 ^M^^(19)(21)7]- *j| 1 *ll 2 
(27)(29)» O.S. zj-zj- W27^o_S. ^<H^ ^ S tj)^j^[ ^» z}op g> ^ tfl 
^11^12 £:m^5.(l9)(21)3 180° ^^^^ 4. zlbJjelS, 180° 

^ ^ <*MI3<H *H 1 5 *fl 2 ^^3LH(27)(29)S. S*o> 

£ 8°fl ^tgo] - ^ ^ x-^ 3^ o]# ^ o]- EflL J. 

^ 7l^tb ^Pf^ f^AS ^ o]^ 

[Ji^ifltflMH ^^Jr so 

5. 9^- -g- 4 ^^j *}a] oflofl tr}- = ^ 4^ o]^ ^s). o>^)ufo) 
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[J±^tflW=.] ^^J: 81 

£ 9# , ^ Wl^l) ^A] (^|6j) T^Jg. 3g^. 

tf*flM* S- H tf^ 3} oflofl j^o] j ^j=^j=L(19);4 ! 

^ A 2 «^(35)(41)^ ^o] tj-s.4. *)] 1 AE^Aj S (i 9 )^ 1 ^Ji^S. 
(51)2}- *)1 2 ^ti^(53)s. ^^t}. ^ i ^ 2 #5.(51) (53)fe rfl^ 
T 1 ^* H , XI 1 **(39)^ ^>£)7ll *fl 2 ^^^^.(21)71- 

Ui^JtflW^] a) 82 
[Ji3^-§-] 

°14 §f ^ t^5] 4 ^A] aflofl rq-s ^ o]^ ^s). o]-^ 
^Ife X] 1 ^*(39)°l rfl^^ *fl 1 *\ Ji #5.(51)£]- X\) 2 ^^3.(53)^] 
W tfl^SKr 3Hr4. c»H 4^, 2 ^*(45)o] »1 l #^-(39H h)5L 
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LMtfltflH*] *\^#3L 83 

£ 9^1 4 «i^f| ^A] aflofl ttj-^. ^ 4^ O]^ #5% ^-*§ o> 

5£^r f £ 9<H] £ 3} ^a] oflofl tcf^ ^ ^ o]^ ^s)- o> 

A i ^^^(i9)7> Ms. tfl^isi^ ^] i *\) 2 -H£.-aa(5i,53)a 

*ll 2 ^E^Al S .(2i)7> £ 8°fl «>^- ^ 1 ^ 2 ^ 0 o 1 'M(27,29)l- 



^ N/27fl^3 M-^aJ ^<H] # 
Ui^ifl'JHNS-l ^t^J: 84 

S. 10 ^ 5. ll^r vi] ^a] cflofl ^ ^ 3)-^ ^r^/o]^ ^4 ^ 

£ 10 ^ 3E. 11-i: ^-S^, t4€- 1-1] A] oflofl rcj-s. ^ sj-Jg, o]^ 

^ ^IM-tt £ 1^1 iL<?l 1 * *ll 2 #^s)5.^-(17)(18)^ ^7} £ 10 ^ 
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(15)3 ^ ^H*^ ^ £ (i 9a )7f ^ 343 *, U iE^A d ^ (19)sf ^, l2 ^ 

5L(21a)7> ^^(15)^ <g ^oflA^Bl X^-fr trfef *,j 2 iM^^S(21)# ^ 

3^:, °H *m £ 1^ ^2 *>3l]^(33)£ ^a] £ 10 ^ £ nofl ^ siAl^ ^ 
S. 12} *I12 -R-#^(47)3 #J=L)ofl ^aj S )^ > ^ x ^^«( 35 )u). *j] 2 ^ 

^(41)^ ^Aj^ ^E^^ofl A>-§-^ ^7] ^^-ol -R-££)3E# M.^ 
*}Sm- ^-Aj^cf. n)-^, £10 £11^ t^d^^f 1^5} ^S)^ ^V7l4# ^ 

^^H<4 ^o] s. 1o] ] io] ^ i * ^|] 2 ^-^S.^-(17)(18)» £ 10 HL^r 
£ liofl ^&3s)sLi?-S_ cfl3)*Hr ^-f , ^ ^ ^ jgs^ ^>u)-o) ^ 

<r^m ^ £ l^ll Ji<?l ^1 1 ^ *q 2 ##3|3L^(17)(18)» -fr^ofl ^ 

<« »<H, ^ lofl iL*l ^ ^A] cflofl n^a. ^ 3|£ O]^ ^s). ^ 

^ ^BllM-^Ai ^i ^ *fl 2 ^^5)^(17)(18) tfl^^l IE KH iL*l afll ^e^^s. 

o]ofl Aj-g-*}^ ^^sj- n).^ ^aJ w «J-a]^} 7 ] ^t!: *l]l 
oHH» zp. Hm A>-g-*}^ £lo} 2 -B-^#(47)^ ^(SE^ Aj-J=L)oj] 

<§^€ ^1 2 ^H]^(33)^ Aj-JjLo)] i^cq ^ 3 o.^^ ^AjA^lJl, *fl 3 -fi-^o) 
3E*r <y^s)^ ^^7141- ^ ^^^>7l ^*H, £ 1^ ^1 ^S^Ai^ tfl^l 

^"t^-S- ^13 ^-^i^S] B}- ^oflA^El ^2 ^S7> tt}-Hf ^Aj^ ^ 2 ^E^Aj 
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^sJ-^JE-s- #A}*Hf ^2 €X<H*M«- 3E#*Hr *)] 3 s>^|^* ^ai^ 4, sat).. o} 7 ] 
-H, *H 1 ^ 2 ^#2j5LJf<2} 3*1^ A^S *}$\o]S. <>H nj-is]- 

[i^tfl^j-s.] 85 

4^ ^ ^ ^ o]^ ^4 <LHm-ofl nj-sig, ^ejj 

£-4 ^-B: ^s^r <fl«i«: ^ ^A^, ^4^r °1^§- ^ <&r±. , 

^4 #3]^ JLa^ 317)1 Tg=Aj-A]Z] ^ fl- 247} & 

^Al^C)-. 

[^tflAj-^] ^tg. x 

[J±3tfl-g-] 

XY ^ ^ £^d^^AS 133^ ^oj- J^ofl 71] ^ 1 aH]^; 
A>7] ^1 1 *>Bj|^ Aj-cfl 7>-B- -O-A]-^ ^7> Aj-^7]. 7^ ^ 




120020021709 



2003/4/24 



^■71 afl 1 ^-ofl X^r-§: n^-Hf *fl 1 ^7l(Pl)p>cf ^» 7 >^H Y^-i- ^ 

*\] 2 ^7l(P2)» ^-Jl -HS SJlSJ-Tfl ^^S)^ zj-zj-eq ^ x ^ 7 | (pi)0ll ^ 

Z]-Zj-oJ ^o]( Ls l)( Ls2 )7> *>7] *H Zi^S^ Zj-Zf N7fl^ 1 *I *]] 2 ^M^^S. 

S*, #7] 1 -fr^ <^ g Ef^ofl zj-zj- N7 fl^ ^-71 afl 1 ^ *)j 2 ij=^JL7}- 

^^S. ^^5)7)] *ll 1 ^ *fl 2 ^m^7]S>\. t ^-71 *fl 1 ^ *)] 2 

-53-71 *ll l #71 1 ^ *fl 2 ^ 1 

^ *\) 2 ol^^3if; 

#7] 2 o]z^ ^ofl ^m. tg^cq ^ 2 -fr^M-; 

#7] *)1 2 -fr^f* «H9-ofl ^ 2 *M^-a)-; 

«fl«iE)^ z^o} ^ j g ^ 2 4 x g ^ 2 ig^j^ JE^S)^ 4Q i 

^] 1 ^ 2 #*Jf» ^-«]*Kr ¥^ ^ <>1# ^sf- 

■jr-=yfe(LsH-Ls2) 
*}7}^-& f ° CL3., 

#7]<%*\ c^r 7}-fi- ^-Tj- ^5Lo)5i t f 0 ^ oJ-Bflq.^ ^ 
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XY ^ *)1 1 -a-^^^; 

^"71 -B-^ ^ SE^ *HUfl ^>7lSj-o] sj-^^- ^ 
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#71 *11 1 ^ *)] 2 ^^^S.^- ^ 5^ *m -fr^ #J=Lofl ^1 2 

^SLS. is}±; *Ml ^ o}^ ^s}- £3.3) <£*\M. 

-i- ¥-1 4^ ^4 ^lM-. 
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^t!" ^-^-^S. S>fe ^ ^ o]^ 3gsj- cJ-Bfluf. 

[^cfl^J-s.] 10 

^ #3 1 ^ *0 2 AJjL^SS. ^s)^ 33 ^lo £ ^ ^ o]# ^^j. 

6*^1 # 7 ] X ^ ^ o^o} o]^^. - 7]] o) afl! ifLxr^o} ^ 

34f ^"71 X^-§- ^ ^A^ o}o)o} - 7fl ^ t^tj: ^ 

3* ^^-S. SHr 4"^ ^4 ^-If of^uj-. 
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[JL^tfltflW 12 

*fi 11V<% -#7) ^ *§s$& Zj-Z^ #71 *fll il^ ^S^l ^€ 

#7l ^1 -f-S^ ^ ^7]^ Z^iS] #71 ^2 iE|Aj S7 l. ^£ # 7 ] ^ 2 ^- = 31 

^ ^71^ ^ f^AS 4^ ^4 ^BfluJ-. 

[J±^tfl#^42-] 13 

[^^] ^7> 

*fl 5a°H, #7i *ai ^ ^2 ^-^s]s^ #7i y ^ ^^^i 

*W" ^ ^# ^ ^ ^°1» #±=- ilofl o]*j) ^-g-S)^, # 7 ] a)]! ^ ^ 

S#3ij- #7l *f|2 il^ ^S#ol #71 lif 7l§o_S. A^s. cfl^l 2^. Hltfl^l ^HflS. 
nM^fe ^ *Rr J^-f- €=h #5.^ olEflq-. 

[^ufl#^] ^ig- 14 

6^1 5a°W. #7l *fl2 *>3fl^. 
X^-i- 4ef Bflt^ M7flsl *f| i ^0.3. o)^o]^ ^] i ^olellol7> N7flsl <£ 
(row)S. ^l-f-^^l *)U ^J^)-, M7fl^l #71 *f| l x^-i- tcj-ej- ufl^ M 



35-30 



10020021709 



#^ 2003/4/24 



7flS) 2 tfAS 2 ^-<H3M7> N7fl^ 1(row)S. °l^f-<H*i ^ 2 

♦ 5t^H 3^8- ^SLS. *Hf ±f*£ sj-g- o)^ ^4 ^Eflu}-. 

[^tfl^s.] 15 

[iL^lH ^7> 

*fl 14^1 Sa«H>H. -^7) X ^ ttj-2}- Z}-Z^ *)] 1 ££. O^Ol^-o)}^ A^ 

•^^It ^7l» #7] af^ ^€ *ll 2 ^^]6]LH1^ 

*ll 2 ^7l# £fe ^-g; ^Ai ^ ¥^ 3^ O]^- Jgsj. ^Bflu}-. 

[^^^^-] %W 16 

XY ^-§: *fl 1 

^"71 -B-^# ^ ^^M, ^^S]^ €*>7]s|-» ^-^>7l 

^* ^ ^4 Jgsj-.s ^AV^ ^ 1 *>3^0_S. ^ 

¥^ 4^ ^ «^ ^u}-. 
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[Ji^tfl-S-^.] 17 

^-71 ^13 -B-^^ *Hf*l| ^^H, ^>7lsJ-» ^ ^-^> 

71 41 «H, #7] -ft-^o]] i^^s}. tfl^lS)^ « 0 V^O.S. #7] ^13 -fr 

^-71 *fl4 -H-^^ ^ S^r ^^M, ^71 ^12 ^s]i^ofl ^E}^- 

^2) ^sj- g=fe ^ « 0 >a>^ ^ 2 *M]f~gr i^>^ ^-ir ^1 

S. *Kf ¥^ ^ ^4 ^luf. 
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[JjL^vfl-g-] 



1] 
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10 




!■- I- I* |n |n \n In |n |n |n (a |a |r> (a |» |» 

-I* 1» I" I*. I* 1* 1«* 1* I* |a |a U U-|a-|a. 
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[£ts°i mm] 

rCHEIS!] 

[CH£I°J3H] 
[CHEI2I1 

[at axil 
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0001 

2002.04.19 

me oie am msi °jeiiu 

leaky-wave dual polar i zed slot type antenna 

( ^msia 

1-2001-026320-3 

9-1998-000464-6 
9-1999-000275-8 . 

AHN.JI Ho 

651130-1067025 

150-050 

Ai*«AI §§5? 897-2 M&OKftE 105-601 

KR 

me\& E422PJ aSOII 2|S|. Ig> UI6022I ^§ 

Oil 21© 4JAHJ^? , HI 642° I a 3 Oil 2j a egJgJH 

• 6iSirUa. CH£l°i 
(2!) □£121 

wss (pj) 

20 a 39,000 a 

8 a 27,200 S 

0 2 OS! 
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5 ^ 269,000 S 

335,200 m 

±j\& (7o%ae) 
100,600 a 

1. s2fAi-a/diAi(He)_is 2.?igjs_ie 
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^£ ^ ^ ?>tflt+( leaky-wave dual polarized slot 

type antennaH ^^.S.^ ^1 1 ^ ^ 2 x] i -fi-;^ -#o]] x ^-§- tcj- 

^ 1 ^7l(Pl)p>cf if-=-i- 7>^H ttj-s}- 2 ^7](P2)» ^Jl 

M3Lf>}7\] 2\2\°\ X] 1 ^ 7 ]( P1 )ofl tfl^ ^o] (Lsl))(Ls2)7> 

-7 e -=\Te(Lsl + Ls2). 

J ^ ^l^a ^ N7fl^ Xl 1 ^ X| 2 1=^3^, 

A 1 -B-^f 1 ^ H^T ^ Bf^ofl ^ N 7fl^ ^71 X) 1 £ *f| 2 ^E^^ S7 > 

^sjTfl ^€ X] 1 ^ X] 2 ^fl^t^l^h #7] *ll 1 ^ XT 2 ^^^71^ 
£]<H 7fl^4 tfl-§-£|7fl XI 1 Xl 2 f^IIS °1^^H, X] 1 ^ >fl 2 

#7l *|] 2 *Hl#o] 3JflE]^£)ol ^a^s]^ nj-sj- M7fl^ X] 1 ^ X] 2 

°1 AA&l A 1 ^ XI 2 **o] ^-7] XI 1 ^ XI 2 ^JE^iM- m*>£]^ ^ 

1 ^ ^ 2 ^^ 5) )o] 7 V ^ N 7fl^ o]=t^ ^-71 A] 1 XI 2 «<>1 

£ 1 
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¥-£ ^ ^4 #3] i~K leaky-wave dual polarized slot type antenna} 

£ l^r ^- ^ oflofl ixj-s ^ ^lM-^ 

£ 2tt M" a-a^d^-S. x>s. la-igjE. 

£ 3(A) ^ £ 3(B)^r *fl 1 ^ »1 2 il^^Sl ^S. wVcfl « 0 V^=o.S. s}- 
^°fl ^ #A> «J-^§- £A]^ 7 fl^£. 

E 4^- *l] 1 ^<H3H^ 1 ^S^a^ A>ol^ «.^<g ^^g. 

£ 5^r Z]-£( <?)<4 ^3HKf)o} 14^^ ZlHflS. 
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. ^sKorthogonal polarization) « C U> £^ ^A]f- ^ 3^ sj-^ 

#-^.*g ^Bfluj-C leaky-wave dual polarized slot type antennaH ^rtb 3J°]i=f 

^ ^ ^ ^1 A>-g-S)^. o]^ 7 ^o> ^-4. ^>EflT47> ^ o] 

#7] ^SflA^ 7 }^^ is}±r cf|, «J"^^r 3Hr <£e|)M-S. ^-ej-^E}- o>B|m 

ZL5]q-, n)-^!^ <?>i3l*-Hf ^ o)^4r ^*}]A|^ y^gr £^^ol ^A^S. 

7l*l^S} £3.7] 7> ^7>SH SEtb ^T^T ^l^>7l ^ = 

-S3"£: f-B-*>3. 91tt S^*>S.S A)~g-A|<2}. 3^1 7] A] ^-g- ^«A]^lr4. 

ZLB]M, 7]^^- ^ ^-tijs. ^ 7J^^> 7 ] ^ ^ ^ 

^ *H ^ ^ ^H7l, #11-71, ZLElJl iflm^EL A^tg 7l# ^ofl ^ <£^-7 r 

3* ^ H -I1AS ol^-o] 7}2$ o) 7^*}cf. n>o] 3 S. ^E^o} o> 

^M- ^ <?>B11M-^ ^ 7)^ol IL^-S]^ ^ f-Aj -o,! cl-g-E)T^ > 



28-5 



%n 2003/4/24 

ziem, ^av^o] v}o]^ ^e^bKI oj-B]]i4^ tfl^^C frequency 

bandwidth) <>] o)^c] ^ ™i£ o}xJi% ^sj- n>^- ^a]^- ^ &_o;e.5. o]^ 

£ ^ ^ ¥^ o]^ 3gsj. <£b))M-# *fl^-<*|) 

*Hl#*r; ^"71 *|) 1 #6j) ^ ^i}- #Bfl 7 > #^7 r 7^ 

^7] *)1 i >s-ofl x^-g- nj-ej- x ^7l(pi)p>i^- 7r *M trj- 

5f ^1] 2 ^7](P2)» ^JI 5g^^ M5Li5}7]} ^^S)T^ Z^S} *f| 1 ^ 7 ]( P1 )ofl tfl 

^ 3^ ^^(Lsl)(Ls2)7> *>7l ^ofl <3^fl ^XJS]- 2J-2J. ^|) 1 ^ ^] 2 

^1 1 -fr^ ^ <^ ^ z^-zj- N7 flo} ^] 2 ^ ^ 2 

^IS. <g^£)7fl ! ^ ^] 2 ^"71 ^ 1 2 45fl^ 

28-6 



0020021709 



0020021709 #3 ^*>: 2003/4/24 

1 ^ ^1 2 ^-^^s.^; ^-7] *)] l ^-71 *\] 1 ^ ?\) 2 

•if- <#7) *ll 1 <>13^4 -§-:gj§. -^a^^ 2 ol^^M-; ^-7] *fl 2 c]^^ ^ 

<S€ »1 2 -fi-^^M-; #7) *)) 2 ^-^0.5. »] 

2 ^7} *\] 2 sflEl^sH X^* ^ M7fl^ *fl i ^ 2 
H fl^^°1 *ll 1 ^ *1] 2 «-o] Aj- 7 ) ^1 i ^ ^] 2 iE^j^ J5I*l-£jfe 

* 1 « *l| 2 ^*^5|]o]7> Z|Z}- N7 fl^ 0]=^ ! 2 *|J5L 

5)^ >l] 1 ^ ^11 2 ^w]^. 

<19> 

-^-^(Isl+I^). 

<20> ^-7lcHl^ ^ N7fls] ^ 1 ^ ^1 2 ^S^-M^b Aj-71 f57} ^^tt *#^i>-5. ^ 

Z]-Z|- N7l]^ *fl 1 ^ *|] 2 ^S^^iS^- #7] *|] 1 ^ *fl 2 f^llf ^ 
zj-zj- N/27fl^ i+ifH^ Aj.7] *zzz 7} aVcfl -&^> £ s. + ^ 

<22> ^"7HlAi *j| 1 ^E^Aj5_^ X\S. tfligjE)^ Aj- 7 ] afl ! Oj:^ 

*r *ll 1 ^ *fl 2 ^Ji-Jd^. ^€ 3i|~f- o]^ ^ ^.fg o>Eflu}-. 
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(11) Xl 1 ol^«(i 3 ), Xl l ^-^(15), X] 1 ^ Xl 2 ^-^^(17)(18), Xl 2 

o]3«(31), ^ 2 ^1#(33) ^ Xl 2 -a-^(47)o] ^>^o.5- 3f^*l, *]] 2 
(33)<H1 Xl 1 ^ Xl 2 *^(35)(41)7V ^a^ ^cf. 

tf^H*! Xl 1 ^^lf(ll)^ ^B], ^^lir S^r ^ JE^Aj ^#0] xy ^ 
% ^#J15L ^^5)^ ^*1€4. SEth X| 1 *Hl#(ll)£r °±n^£\ ^ A ^ 

7^1^ ^l^m ^nV 6}l^H} Xl 1 ^ X| 2 ^5|^(17)(18)« ^-^5)^ 

^. *fl 1 *Hl^(ii)3 ^"tf ^°11 se^ a>^^ 7im49)7l . l7fl s - 27fl7l . ^ 

2] £4^4 tfl-§-s)Xl ^l^M J*** £4*Rf #S.7> 

X] 2 *Hl#(33)^r XI 2 -fr€fK47) *Hfo|l ^e) , ^n]^- s^- ^ ^3 JE^aJ 
?Hr°l ^ ^€ ^3^-5. XI 1 ^ XI 2 #^g)s.^-(i7)(i8)» tq-ej- ^g- 

^5]^ 4^.0] 14-^ u-a>5)'^ ^ « 0 v^ lw . ^, xi 1 ^ xi 2 mi^ 

(11) (33)^ XI 1 ^ XI 2 ^^S)^(17)(18)# ^ ##£)ir 4^0] Z ^ ^-s)- ^4 

XI 1 ^ X] 2 ^^(35) (41)^ X] 2 -f}-€^(47) *HM X] 2 *Hl§-(33)-i- 
^Zisfl^ «^ o.s. 4^*}^- 3H] ^a^t}. #7]^ XI 1 #*Jf (35)^ X^Hl 

^*)*Rr M>JSI(M4 N^r ^^)7fl4 XI 1 #*(39)<>1 nflJ^^atrix)^^ 
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, 31 2 #^-(41)^ M>N7fl^| 31 1 ^(39)4 M«7flSl 31 2 # 

^-(45H *flH^(matrix) ^^S. ^^4. ^,31 1 ^^H35)tt X^r* Ttfej- ufll 
€ M7fl^l 31 1 «-(39)JL5. fl^-<H^l 31 1 5)1^1(37)7} N7fl^l <I(row)S. <>1^>1*1 

31 2 ^*-?-(41)^ M7flsl 31 1 ^(39)3)- 3)575)^ x*r* iq-el- flfll^ M/fl^ 31 2 
^(45)AS. ol^-ol^l *ij 2 ^*c>l«ll c >l(43)7> N7fl5l 1(row)S. o^o^cf. -#7HH 
31 1 ^ 31 2 ^*^-(35)(41)^r X## 4ef 31 1 ^7l(Pl)» tc)-e}- 31 2 ^ 

7l(P2)« SHrCf. 

#7HH 21-4^ ^] i ^(39) ^ 31 2 ^(45)^ ^ ^ ^ jxj-s-^ 
^ 3E^r 4^1*Hr %SLS. ^(W)^ ^ol( L )» ^ ^ o] ^-(W)nj- ^o]( L )^ W < L^l 
^^o> ^J-. s^j-, z]-z}-o} 4 ! ^^.(39) ^^2 ^(45)^ #(W)£r 7>-R- 

31 1 ^ 31 2 ^MS*(17)(18)fe #€*Hr 31 1 -8-^^(15)^1 # 

^fi^l ^3, a^f Q^vW ^ £L*1 <£j-^. #4 s^ ^ £ ^ ^gj.^. ^ 

^Sel^ZLBfl^ ^o_S. sflel^^ ^o)l <3l*fl tg^tK #7M*\ 31 1 #^5.^- 
(17)*r X^r* ^^Mi ^€ N7l)5l 31 1 ^J=^S(19), 31 1 i=Mlfc*«7K23) 
^ 31 1 ^°J-5ES(27)S. o]^7]i, 711 2 ^-^i 5|S.-?- (18)^ 31 1 ^^#3.(19)4 ^ 
«8*M1 ^€ N7flsl 31 2 ^^3.(21), 31 2 4^^**71(25) ^ 31 2 
(29)3. o]=.o^^1c}-. 

N7fl<2] 31 1 ^ 31 2 ^E^^s.(i9)(2i)^. a^s. SJl(^i:)5l3l $^<H 31 1 -fr 
^#(15) i^ofl zJ-SJ- 31 1 ^ 31 2 4^^**7l(23)(25)^ ^13. 

31 1 £ 31 2 4^^**7l(23)(25)fe f^cMl z}-z}- 
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Xl 1 ^ Xl 2 ^<£iJ=(27)(29H ^HJsL <3zi44. ^-7)oflAi ^] 1 ^ ^1 2 4*im^& 
7l(23)(25)4 Xl 1 ?1 *fl 2 ^<y-JEM(27)(29)^ ^^5. *§&SL3, ^44'. 

#7H4 443 *ll 2 ^S^iiL(21)fe 2 lHH*lM(43)4 ^4*r4 X^r 
-ir 44 Xl 1 ^7] (PI) 44 ^ ^4 JfLxr 7} . ^44. ^JEiiiL, *)) 2 ^JL^iiL 
(21)4 44 o]^^ 27fl4 2 #^-(45) A>o] ^o]( Ls 2)^ i=L^ofl 4*fl ^ 2 

^4(P1) JiL4 34. 51^:, 444 ^ 1 iE^jsdgjt x ^ ^ ^ j ^^.^^o) 
(37)4 Jil^5)7fl Xl 1 ^M(Pl) 44 «HJ s^ 7> tg^^ ^ ! ^h. 

^5.(19)^1 #4 *§^<L3. cfl, ojofl o}^ n] 1 ^J=fi*lS.(19)4 x 

*W ^l^^fe 27fl4 i ^(39) A>o] ^ol( Ls i) S *)] x ^4(P1) JSL4 34. 

Xl 1 ^S^4S(19)4 2 il^di(21)fe 44 44 ^ 2 ^ 7 ](P2)» 

*Hr4. 

Xl 1 ^ Xl 2 #°<mj=(27)(29)±r 1 4^(11)4 7fl^-(49) vflofl 444<H c^^J 
714 £444 ^-€-3X1 ^44. #47144 4^<>1 £44* £44 

<X XI 1 ^ Xl 2 ^°J-^M(27)(29)S. ^#44. 

XI 1 ^ XI 2 -B-#^(15)(47)^ #BHm3!, tf* ^(polystyrene), #4 

2^ ^ -H-^ 2-3 7§5L9l ^# ^^og ^44. 

X] 1 ^ *fl 2 °13^-(13)(3lKr XI 1 431^(11)4 XI 1 -fi-4#(15) a>o]4 2 
4^(33)4 XI 1 ^ X] 2 #33^(17X18)* 44 °13444. #7HH >f| i ^ 
XI 2 °14^(13)(31)fe *4 ^7> 44 1 ^i°J S4^4«(foam polystyrene) 
^3 ^44 4-B- ^44 ^7> 4£^- Sr4. 444, X} l ^ X| 2 

°)^ : ¥-(13)(31)^ 3^ -fr4 ^o] 7^0] 0°\) 7}^7\) 44. 
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<36> ^3 ¥€ 4* ifr*^ ^r^lM-^ o^H^ ^>7]4-» ^ 

5=s}-^ f-^fl *l) 1 *)1 2 ^<#5LIL(27)(29H o} i 2 

SS(27)(29H1 ^>7l^ sj.jg.o_ zj-zj- *|] i ^ »} 2 ^fl^^7l(23)(25)^] 

£}*H S-^oJ ^ N7fl^ ^fl 1 ^ ^| 2 ^S^^dS.(19)(21)5. ^-^cf. o] ^ t N7 flo| 
»1 1 ^^^(19)2)- N7fl^ 2)] 2 ^^^^(21)^- sf-^ol aVtfl ^0.3. 

<37> zl^ji, Xfl 1 $ *f) 2 ^*JjK35)<41)» tM3*Ht ^| l $ *11 2 

(39) (45)^ N7fl^ *|] l ^ ^ 2 ^S^^iS.( 19) (21)^1 #^5]^ aHs-* zj-zj- ^ ^ ^ 
*S U^Hh*. ^r, N7fls} ^ l 3[ *f| 2 ^S^^5.(19)(21)^] 3H§.o] 

SL^}*>^ M>N7fl^ 2fl 1 •£ *\) 2 ^^-(39) (45)^ a}o]o\) £*} 7 ) ^ 
(electromagnetic coupling)^ -fKES.^ 3], M>Sl7}]^ *|] 1 ^ afl 2 *^-(39)(45)^r 3i*r 

<38> ^ ! * *i| 2 ^^-(35)(41)^^ ^ +s% ^ « 6 Ufs)^ f # 7 ]<2} «J- 

(P1)(P2)^ 1] ^ 2] n>^H°> 

<39> 1] 
<40> 

PI < A 



l + sin8 
<41> 2] 
^ /2 <A 
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^r, *i| 1 »1 2 ^-^-(35) (41)^ ^ ^ ^ tcfaj- 

&:2 Z^ofl tfltsf) 2]"£( ^A}^ ^A^t]-. #7H*1 »1 1 ^ ^ 2 ^S^^S. 

(19)(21)<^1>H 3^-o] x^hg- i4ef ^-^slSS. ^JEC^ X^s}- a>o]o| z^r}-. zisl 

JELS, *!] 1 ^ ^1 2 ^-f-(35)(4lHH ^^-£)o^ wJ-Afs}^ ^ ^ ^ b^o} B}joi 
*J^r XZ ^afl ^^1^4. 

-tf7H^ ^1 1 ^ ^ 2 ^M^^dS.(19)(21)^] ^ ^-£-5. 

*\ ^-4 M^Al ^A}-» 7]-^ nf) «y=(+)o]ji ^"Cfl^ stA 

S 3*>* ?M *fl nxi\jz.3_, ^1 i ^ *j| 2 ^^-(35)(41)^]A-1 sasJ-sM « D v 

i 3(A) ^ £ 3(B)^r ^] 1 ^ ^ 2 ^^Ais.( 19) (21)^1 a-Js. ti>cfl ^ 

*^ « 6 >A> £Al^ 7fl^£oll4. AJ-7HH 2E3(A)^ ^ 

1 ^M^Ai^(19)ol1 ^7>7] 21-71- 2^4M -f^O.^. JL ^^j. ^jg.^ nflo] Hi 

°1 W, ^, U"^ Jit} -tftfl^iLS ^^j ^A> ^A}^ nfl ^ ^4 

*H<?1 a o^> 4£(^)7> <£(+), ^> 0*1 ^-f* SAl^cf. £ 

3(B)^ ^1 2 ^A}5.(21)6fl &X}7)^7} -f^H ^0_g_ $_^Z\JL ^ gs} sj-S. 

^ nflo] ttjol ^ Hj-ig:, S > sj-^o} ^ ^£.3, ^A>^ t4) Jgs]- Sj-^ n) 1<? l 

^ zl-£(^) 7 > -§-(-), ^, ^ <0<y lEAltbT}. ^7H1^ Zl-(^)^ [^^-Aj 

3] ^ Xl^ 



t^n-H 3] 
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<47> 

<48> #7HH kfe 7}-R- ^ sj-f- ^S. k=2^/AoU, e-& Xl 1 ^ X| 2 

(13X31)3 -B-^^o]cf. Ls^ $I3*Rr ^« A}o]o] AE^js £o)g. Lsl^ 

Ls25. tfl^^t|-. #7]<HM nflo] yi XI i ^ xl 2 #^(35X41)3 sg^afl 

#•2.^ z^£.(^)^ X] 1 ^ Xl 2 ^^1^(19) (21)^1 -g-*J€ ^>7)^ 4^0] ^ 

<49> <^J§ pfloi aisf a>*13 2J\Eef 

^ [^^M 3] °fl 3*11 <y^^ 27113 XI 1 ^(39) a>o] ^ol(Lsl)sq- 27fl3 X| 2 # 
*(45) a}o] ^^(Ls2)» [^*H1 4] ^ [4^^ 5] 3 ^-ol ^ ^ 

<50> 4] 



<51> 



<52> 5] 
<53> 

^ 2= fr ( Ji +sin8) 

°<K+)3 z}-5l3- £-(-)3 ^13^ 3i* XI3*J-:**r ^<a*m. 4] 

35 [^^1 5] °f| 3*11 zJ°l(Lsl)(Ls2)3- «J-A> 2^-£(^)7]- ^3<H 3"§-£: X] 1 

^ XI 2 #^^S^-(17)(18)5. ^3=3H, o]o)l o]^ 6] * ^ ^ £h=k 

<55> 6] 
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<56> 



= \Ti(Lsl+Ls2) 



<57> ^7)d\]*\ cir ^Zk ^£o1ji, fo^ ^lM-^ ^4 ^sH- ^tt 

^sj.^o]c|-. ^ ^ ^ sgs)- ^1^1 ^ nHN: zJ°](Lsl)(Ls2) 

<58> *)1 1 ^ 2 ^^-(35)(41)<M ^sJ-Ejo^ #A>s}^ ^ £ 

Sl^^Rr 27fl^1 *fl 1 #*(39) a>o] ^ 27fl^| *1] 2 **(45) A>oHH 4=1 S 

J=(0)«- £^4. 3=M(<Z>)%r 7] 4 ^ol 14.^ ^ flfe^ , 

<59> . 7] 



°1 ^<atV ^-i- *|) 2 #^-(41)^ z}- 

*ll 2 «-(45)*fl^ ^V^tt =7=^ sJ-S-o] 7}^ ^^^r ^ 

^7HH ^ ^ o]^ ^ #3]^ 2] in. 4^0] « q va>s]^ 3^ 

^l£r «J-A>^- tiVcflS. ^l^^Cf. ^7loflA-^ 7>-B- ^-7> 3^ 5}-^ *)] 1 ^ *fl 

2 #^(35)(41)^ M>S!7ll<4 1 ^ *fl 2 #*(39)(45)°11 ^«fl ^ ^ ^ sj-^o.^. 
^^s)ol ^ l 55 ^JI 2 ^sl^(17)(18)^ N7fl^ *)] 1 ?J *fl 2 ^S^^S.(19)(21)^1 
^-7loflA] i ^ 2 ^*<H2)H(37)(43)i4 iH^>Sl^ N7fl^ ^] 1 ^ ^] 2 



<60> 



$ = /c\TeZ.s 
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^J=^5L(19)(21)^ ^^s)^ ^ * ^3g sj-^o] 3}^^ (serial summator) 

^"S-i: ^^L, *1] 1 ^ *fl 2 Cr^^^7l(23)(25)fe N7fl^ *fl 1 ^ *fl 2 ^*=^ 

^S.(19)(21)^ ^ $ ^ ^tS. ^Hsfe ^H^S (parallel 

summator) tr^. #7]^ ^ i ^ >H 2 t}*]?^^ 7] (23) (25) 7} ^7) 

(parallel summator) e^-fe- ^r^-S. -f^ ^s^r cfl^ ^^cf. 

#7HH *]} 1 ^ *j| 2 cf*fl ^^7] (23) (25H 2)0% ^ ^ ^ sj-g-^ 

*)] 1 3* 2 ^<y-^S.(27)(29)» #*fl <^^7lS JEsHaT} 

<£&Z\<LS. ^Bflq-o^ o]s.( gain )^. c^q. ^(square)^ <?>B|]q- xfl^ ^^-^a 
■g-i(phase-amplitude distribution)^ ^--f^tf. -#7j tNlM-b -#3H*| ^fl^ 
^7) #0,1 o^^c^ tq-er ^ ^ ^£7} zibJji, X^Hl ttj-^ ^ 

-&5.Tr *l] 1 3* *fl 2 ^(39) (45)4 1 3? *l] 2 ^S. ^5.(19) (21) a>o]o^ ^ 
d\) ^^r4. ^ gfl^o] 1 ^ >j) 2 ^^^(19)(21)-i- uq-sj- ^^J-c^ 

^1 Xofl ^--f^cf. -3-7HH <^ ^(constant coupling) 

« ^ 4* ^m-7> s|tfl 0]^ ^ ^ oj-^uj-o^ 3 33. o^^j. 

^ ldB ^£o]cj-. 

S. 4^ *|] 1 ^-<H3H(37)2r *|] l ^Sig^(iQ) a}o)°) ^1h§- 
*fl 1 ^-'H (37) <4 1 iE^/j S(19 ) A >c]o) ^ gjjn^. ^ 
^H. °H1 ^ ^-^4. -#7HH *|] 1 ^-(39)^ *)] 1 ^E^^( 19 ) 
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Sl^HH j2.^o.s. ^ 1 ^*<H3M(37)3 z\) 1 ^(39)°1 *fl 1 

^S^^i 5.(19)^11 tfltfl tq-s m^^^- 7 >^ nfl 7 >^ £<H2i4. 

<67> 6>Efl [^<0 g] 3)- £.0) l^Bf^ ^ C-ll, 

<68> 8] 

^ 4n 

G=10Iog(-^-Scos8)-5 

<70> <^7H, 133, X^-fr 4^ ^^.S. °M 

[^r^ 8] ^(dissipative loss)^ #<&S>*1 ^5*^-. 

^^5. a>o]^ ^^-o] ^>^l ^ ^m-^ ldB ^(Sm 7>*H, 7} 

^ ^ «?>^mfe n 0.5~0.3dB ^( 5 3Hrt}-. 

<71> ^ofl^ TV Al^^ ^ A>-g-*]-7l ^Sfl ^ ^4=^ tfl^ ^ ^ 7 > 

3] 2fl 1 ^ *f| 2 ^-(39)(45)^ ^ ^(resonance property)*! 
*\}xl°\ ^ ^sK- ^lt^ ^iL^ -S-^^r ^MHr°fl ^s)7) 

<72> »1 1 ^ »1 2 «(39)(45)^ ^^]7> 4^ !/ 2 oll e^sjTlM- *m *}| o}&| 
tb HMS^. M7]t^ afl 1 *fl 2 ^(39)(45)3 ^ ^^HMl 

7]M^: 3M ^rsHr^ tfl* 3^3* ^HW^t)-. *fl i 

^ *(| 2 #*(39)(45)^ tflo} «J-a> zJ-je^ <£^3r€ *r 3], ig-Af 
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^sHr(f) %7\P\ S. 54] S-Al^tf. S. 54| SA]^ w><4 ^o] 12.2. ~ 12.75 
GHz^ «§3 vihh «<M> z*:e( <?)*=• *h8r m» fe^". #a> z^£(^) 

5% ^517> t-j), oj^ Jg-^oi o^Bflol ^ 2 afl ol-y- =Lt}-. 

<73> £ 7^r <i]*j) *fl 1 ^(39)3|- X] 2 #*(45)o) 

(cross-polarization)sl^- 3J-g: £^1^ -tfBflJEolt]-. 
<74> X] l $ Xl 2 ^Jf(17)(18) #4|fe 4^ ^Bfl^ s^*, ^, Xl 1 g Xl 2 il 

^^S(19)(21)sf ol^s)^ iE^js n}-^o]s}ji£ sfrfe -8-Jl ^4 xl 1 

^ 2 ^^^Aj^(19)(21)fi1. ^^S)^] &5L o]^E)^ X _sj.^o]s].j7£ ^ ^-sM # 
7l>g sHS-o] ^^r€^. #7l4M T-^^r *(| 1 £ *ll 2 #*(39)(45)41 ^ ^S] 
<H *)1 1 £ *1 2 #^(17)(18)sq- *ll 2 *H1^(33) aM4| <q*f| ^sj^ 3^ ^ ^ 
^4. T-sh^^r *« 1 ^ 2 ^(39)(45)°1 afl 1 3i 2 ^^^Ais. 

(19) (21)41 ^tfl 3^3*1 $£o>5L <>}^<5Rr ^ ^A>7l 4M*1« 

ZL5)S.S., *)1 1 ^ *ll 2 «(39) (45) A>o^ ^a]^ 5L^> 

^ 7 >Al?lcf. 

<75> ^, £ 74| £Al^ W><2}- ^O] X| 1 ae|a^( 19 ) tflojj^ Sj-f^ 

°1 4*^1 €314) ^3*Kr 4) 1 £*(39)^ ^7lAl?lrf. ^e^-, xl 1 

(39)£r ^^S)^ *fl 1 ^^Aj^Qg) uflo] ^ 6^5^ ^1 1 ^ XI 2 #^ 

(17)(18)4 4 2 *H1#(33) 4°H 9X$r T-^£. ^H^t}. T-sHf* ^^th ^Sf-fr 

7>*H *}i2*Rr *l| 2 «(45)* <^7]Xl^ 51^> ^7>A]^lCf. 
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. »* *^> 71 ^ 4 2 ** (45> * ***** *** 

o, „ x **C39>4 *M «* ^ 4 1 ** (39) 

„ » W 4 «4« «* **• «• ^ *^ 

«„ t T -*Hr* *«« *** *M* **** 2 ** 

(45)* ^71*1*1*1 

^ s 84 * <M 414 4* « 1* a* 1 * 

*** *<* *HI 4* -1* ** = " ^ 

, , ,- ,a« cxisi a. *<a$i -a*i 44 2f ' a ^* 

4 ^ 44 »1» **« **** " 15! " 2 

A - W «X»> M.M. ***** 



<79> 
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180 o 3#3=m^ 4^«£ tfdfisM X| 1 £ XI 2 ^<#5EM(27)(29)3. ^4*1 

Qo} M*\ ^4 #^L€4. 

<so> E9uf se 4€- ^]ofl ttj-s. ^ 4f o]^ 334 <£3144 

<81> J£ 4 = 6^ £ I6fl ^ oflfif 1 

-*! 5.(19)4 *fl 1 ^ XI 2 «~¥-(35)(41)4 cfsc}. ^, 1 ^=^5.(19)^ 

*ll 1 *1 a. 5.(51)4 »1 2 ^ja #5.(53)5. ^^4. *ll 1 ^ 2 ^J±^(51)(53)^ 

^5 rj)434^ 1 «(39)4 ^>£)7l) *)1 2 ^5.^5.(21)7} 

<82> -gX| 6}H Tt)-^ ^ ^sj- o>bH4 

b ^1 1 «-(39)°l tfl^i^ ;*{| l Aiti*i5()4 X| 2 o|^s)o.s. tH 

^*Rr #7ll ^» #fe4. °H1, 2 #^(45H *ll l ^(39H ^4t11 
*fl 1 «-(39)£r *ll 2 «r(45)ofl <$7}S$x) ^Tfl ^4. 4«M , Mx} ^4 
5)114 ^ #44 37fl 01^^14. 

<83> ^ t ^ S 4^. -4] X| 6}|3. 1 il^j!7} 5. 9°\) W>4 ^-O] 

*]3- tfl^E)^ ^1 1 ^ ^] 2 ^ja^S ^l^^^H , »1 2 iS^d!7} £ 8*fl 
44 ^l X) l *|1 2 ^<#3L5.» f^jos. z}-z}- N/27fl ^^.5. 4^*1 tfl ^84 7)1 

<84> ZLBlJl, ^ tf^-fr ^fl 1 S XI 2 ^2)S^-7> *V44 -frSlS 1 "M, ^B^, *fl 1 

^ XI 2 «*7> 4€r *>44 -fr^* -SW £-*5. -i^*}5a4. ^34, ^ ^ 
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X] 1 g Xl 2 ^^S-^-7> ^ V& Xl 1 X] 2 «^7> ^ r}^ 

-fr^ fl-M <rS- 91^. SE*h XI 1 ^ XI 2 zj-z^ -R-3l# 

^^jOL, XI 1 ^ XI 2 ^*^-7> ^-1+^ -fr^ #<*H 1^«|-7m, SE^, XI 1 £ XI 2 
#^S.^-7> ^VM-^ -B-^# >5H1 ^^Sjal, XI 1 ^ XI 2 «^f# -SW 

9X^. 
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[$^8- 11 

xy #3 SL&Qtt&^S- -¥-^1 7fl^» £fe i 

^-71 *fl i *hfr -ft A >^ #3)7} sqsMi- -R-# ^7> 71^ i<a 

Ms. *fl i 

^-71 ^1 l -B-## -tH nq-ef *)1 l ^(pi)^ f£f 7>*H Y-%-8- ^s). 
*l] 2 ^7l(P2)» ^L^m "^^M AAQ A 1 ^7l(Pl°fl ^ A 

AQ ^ 0 KLsl)(Ls2)7> ^>7l *H 2\n AA N7fl^ A 1 ^ *il 2 

^Ji^iM-, ^-7] ^ 1 ^ z^-zj- N7fl^ ^-71 7)] 1 ^ *ll 2 ^ 

s^^d^} ^ts. «?i^sl7fl *fl 1 ^ *fl 2 ^fl^^7l^, -#7] *i| 1 £ *fl 2 

# »i i ^ *n 2 ^sjiM^; 

4 1-^5- *fl 2 

#71 Tci) 2 ^ A 3^ m-*^ *ll 2 -FHJlf^l-; 

^•71 »i 2 T5HH| ^o.s. ^€ *fi 2 sysflf^)-; 

^•71 7fl 2 afl^^M ^3*1 X ^ *W M7fl^ *|| 1 £ *l| 2 

tifltsM zj-z}^ ^ i ^ ^)] 2 #7l *fl 1 ^ *l| 2 ^M^S^ jh^^>£)^ »1 i 
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*ii i g *n 2 T^i^te ¥^ 4^ ^4 «^ #*m-. 

-2 e -=V7(L&l + Ls2) 

^7HH c ^ 7>-R- 4^ ^o]ji i fo ^ ^li4sl ^ ^sK= «^<>} 
[$^* 2] 

tt^r ^71 zj-zj- N7fl^ ^1 l ^ ^ 2 ^^^^ # 7 ] f £7 | ^ 

& *f}-$CL3. ±r*k ^ ^ 

3] 

^^•H- i«H 5a<H^ ^-71 zj-zj- N7l)^ i ^ 2 ^au-asfe ^7] *0 i £ *i| 2 

f 6 HSf ^^^-S z}-z}- N/27fl^ 4^^^ ^71 ^p = 7> w>tfl wj-^-i- $ 

4* ^ 

4] 

-H sj-g- o]^ ^ ^.tg ^BflM-. 

[^n 1 * 5] 

3^ 3^] SH-M ^"71 *)] 1 ^S. tfl^S)^ ^-71 1 
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£ XI 2 ftet f^iLS ^zj- N/27fl^ O.S. M-^fH^ #7] ^7} w>cfl w c V^ ^ 
¥^ 4# 
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[51 4] 



_37_ 
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^ 1 
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